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ABSTRACT 

The implications of the many proper time amplitudes for the process $ — ► K°+K° was 
discussed in a recent letter of B. Kayser and L. Stodolsky who predicted a small correction 
(~ 5%) to the usually predicted phase oscillation frequency for forthcoming $ factory 
experiments. Based on previous work (also using the many proper times formalism), we 
predicted a much larger correction factor « 2. This correction factor is important in that it 
allows for a crucial future DAQNE experimental test of the many proper times amplitude 
formalism. 
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In a recent letter [1], B. Kayser and L. Stodolsky discussed issues concerning quantum 
interference of amplitudes and their conclusions (bar one) are remarkably similar to those 
of our previous work [2 — 8]. 

The issues are as follows: (i) The notion of the "collapse of the wave function" (or 
equivalently the so called "projection postulate") is not generally valid for reasons of 
Lorentz symmetry, and (ii) Each internal propagator of a Feynman diagram requires its 
own proper time (many proper time amplitudes) ^(1). 

The above ideas were applied to the DAQNE process 

$^K° + K°. (1) 

An example of two interfering common channel (secondary vertex) amplitudes are shown 
below; i.e. 
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Note that four proper times are required to describe these two interfering amplitudes. The 
resulting total amplitude (Kl and Ks are virtual) has the form 

Amp($ -> (7v°n )i eft + (n + n-) right ) = 

A(K L -> ir + n-)A(K s -> ttV) exp(-iM S Ts,i ef t - iM L T L , right ) 

-A(K S -> tt+tt") A(K L -> 7r°7r°) e^-iMsrs^ght ~ iM L T L ,left), (3) 

where Ml,s = (ML,s — (i/^)^L,s)- The interference phase between the processes in Eqs.(2) 
is given by 

9 = M S Ts,l ef t + M L T L 

,right M s t s ,right 

M L r LMft . (4) 

With 

M = (1/2) (Mf, + Ms), AM = (M L — Ms), (5a) 

Tright = (l/2)(rs j right + TL,right), Tleft = (1/2) (rs,left + T~L,left), (56) 

and 

Ar r i g ht = (TL,right ~ Ts,right), Alje/t = (rL,left ~ Ts,left), (5c) 
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we previously found that 

9 = AM(r right - r left ) + M(AT right - Ar left ). (6) 

Kayser and Stodolsky erroneously neglected the second term on the right hand side 
of Eq.(6). The error turns out to be crucial. If one neglects the second term on the right 
hand side of Eq.(6), then there is no difference between using four times or using the two 
times conventionally employed previous to our work. In fact, it is the second term on 
the right hand of Eq.(6) that provides a forthcoming clear experimental DAQNE test of 
the many time amplitude formalism. The kinematics are as follows: (i) In the center of 
mass frame (i.e. the e + + e~ — > $ rest frame at DAQNE) we have + p$ = so that 
P = \Pl\ = \Ps\- (h) For a long or short K meson r^s = (M^^d/p) where d is the center 
of mass frame distance that the K meson travels, (iii) Thus tl — ts = ([Ml — Ms]d/p), 
or equivalently At (AM/M)t. (iv) Finally 

M(AT right - ATi e f t ) w AM(r right - n eft ), (7) 

and the two terms on the right hand side of Eq.(6) are approximately equal. With proper 
units restored, 

6 w (2c 2 AM/h)(T right - r left ). (8) 

We note in passing that the interference phase in Eq.(8) contains light speed c (relativ- 
ity). Any attempt to derive 9 using purely non-relativistic quantum mechanics will be 
inadequate. 
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FOOTNOTE 

(1) Compare footnote 9 of[l] with Eq.(48) of [6]. 
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